A toxin that causes morphological changes in Chinese hamster ovary cells was isolated from a culture filtrate of Shigella dysenteriae 1. It was partially purified by successive column chromatography on diethylaminoethyl-cellulose, Bio-Gel A-5m, and hydroxylapatite. The toxin was separated from neurotoxin by diethylaminoethyl-cellulose column chromatography and was not lethal for mice.
. Van Heyningen and Gladstone (19) extracted the neurotoxin from cells of S. dysenteriae and obtained a highly purified preparation. Keusch and co-workers (7, 10) also isolated a toxin from the culture filtrate of S. dysenteriae and purified it by isoelectric focusing electrophoresis. They reported that this purified toxin preparation showed enterotoxicity (accumulation of fluid in the ileal loop), neurotoxicity (mouse lethality after parenteral injection), and cytotoxicity for HeLa cells and concluded that the toxins studied by van Heyningen and Gladstone (19) and by themselves were probably identical. A similar toxin was recently isolated from Shigella flexneri 2A by O'Brien et al. (12) . In this paper, we report the existence of a toxin in a culture filtrate of S. dysenteriae 1 that causes morphological changes in Chinese hamster ovary (CHO) cells and is distinct from the neurotoxin reported by previous workers.
S. dysenteriae 1 (RIMD 3101001), a stock culture from the Laboratory for Culture Collection, Research Institute for Microbial Diseases, Osaka University, was cultured in 12 liters of medium containing 10 g of peptone (Difco), 5 g of yeast extract (Difco), 10 g of Na2HPO4, and 5 g of glucose per liter in distilled water at 37°C for 24 h, with shaking. The filtrates were obtained after centrifugation of the culture. Solid ammonium sulfate (56 g/100 ml) was added to the culture filtrate, and the resulting precipitate was dissolved in a small volume of 0.01 M phosphate buffer (Na2HPO4-KH2PO4, pH 7.0). After extensive dialysis against the same buffer, it was chromatographed on a diethylaminoethyl-cellulose column (2.2 by 50 cm) equilibrated with 0.01 M phosphate buffer (pH 7.0). The column was successively eluted with 1,000 ml each of 0.01 M phosphate buffer (pH 7.0) containing 0.2 and 0.9 M NaCl. The two fractions obtained were concentrated separately by adding solid ammonium sulfate (56 g/100 ml), dialyzed against 0.01 M phosphate buffer (pH 7.0), and designated fractions I and II.
Lethal toxicity to mice after intraperitoneal administration was eluted in fraction I, but not in fraction II (Table 1) . On the other hand, the activity causing morphological changes in CHO cells was found almost entirely in fraction II. Fraction II was further purified by successive column chromatography on Bio-Gel A-5m and hydroxylapatite. The Bio-Gel A-5m column (2.2 by 130 cm) was eluted with 0.01 M phosphate buffer (pH 7.0), and protein fractions that caused morphological changes in CHO cells were collected and concentrated by vacuum dialysis against 0.001 M phosphate buffer (pH 7.0). The concentrate was then applied to a hydroxylapatite column (2.2 by 30 cm) equilibrated with 0.001 M phosphate buffer (pH 7.0). The column was eluted successively with 300 ml of 0.001 M phosphate buffer (pH 7.0), 300 ml of 0.01 M phosphate buffer (pH 7.0), and 1,000 ml of a linear gradient of 0.01 to 0.2 M phosphate buffer (pH 7.0). The activity causing morphological changes in CHO cells was mostly eluted with 0.01 M phosphate buffer (Fig. 1) . These fractions were collected and concentrated by vacuum dialysis against 0.01 M phosphate buffer (pH 7.0) and used as a partially purified toxin in further experiments.
The activity of the partially purified toxin that causes morphological changes in CHO cells was compared with that of choleragen, which was purified by N. Ohtomo as reported elsewhere (13) . The partially purified toxin from S. dysenteriae caused morphological changes in CHO cells, although its activity was about 1/1,000 that of the purified choleragen (Fig. 2) . The amounts of partially purified toxin of S. dysenteriae and purified choleragen that caused morphological changes in 50% of the CHO cells were 10 ,ug/ml and 10 ng/ml, respectively. Further purification of the toxin from S. dysenteriae may result in increased specific activity. Intraperitoneal injection of about 1 mg of partially purified toxin from S. dysenteriae did not kill mice.
It has been established that choleragen activates adenylate cyclase and causes an increase in fluid secretion in the small intestine (1, 8, 16, 17) . It has also been reported that the addition of dibutyryl cyclic adenosine 3',5'-monophosphate to CHO cells changes their morphology from an oval to a spindle shape (4, 5) . Thus, the morphological changes in CHO cells have been used to assay the activity of choleragen and Escherichia coli heat-labile enterotoxin (2, 11) . Recently, a toxin that causes morphological changes in CHO cells has been isolated from Salmonella typhimurium (14, 15) and Vibrio parahaemolyticus (3) . The present study demonstrates the existence of a toxin that causes morphological changes in CHO cells in a culture filtrate of S. dysenteriae 1. This toxin was separated from neurotoxin activity by diethylaminoethyl-cellulose column chromatography, and no lethal toxicity was demonstrated in the partially purified preparation. Moreover, prelim- inary experiments in this laboratory have demonstrated that the toxin causes an increase in vascular permeability in the skin test in rabbits. The neurotoxin was previously reported to be negative in the rabbit skin test (7) . Thus, we conclude that S. dysenteriae 1 produces a cytotonic toxin like choleragen, as defmed by Keusch and Donta (6) , in addition to a cytotoxic neurotoxin. Further characterization is necessary to determine whether this toxin has enterotoxin activity.
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